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PURPOSE: To realize sufficiently bright color image display with 
lessened degradation in saturation by improving the color filters of 
a color liquid crystal display. 

CONSTITUTION: One pixel is composed of 2x2 four-color 
elements. Yellowish red (YR) filters 101, greenish blue (CB) filters 
102, green (LG) filters 103 and magenta (LM) filters 104 are used 
for the color display of the respective pixels. The respective 
transmission or reflection band widths of the respective color 
filters 101 to 104 are set at about half the visible regions, i.e., the 
values within a range of 0.43 to 0.57 times the band width of the 
^_ visible region, by which the light quantity utilizable with the 
p respective color filters is improved to about 3/2 times. In addition, 
the sufficient assurance of the reproducing ranges of the colors of 
the low saturation is made possible by simultaneously controlling 
the four colors, by which the balance of the color display near no 
saturation is easily assured. 
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ire, 5 s — ^ftflw «. 

[0 0 4 1] fc:fc, ±5$; (3) £/|V>Tfi«XYZ£fh 

jwsftfcoic, nn©^S7 i ^x^wea^4fi« 

-SfYR, CB, LG, LMOfTOfi'&tt^tt, & 

51 ©«k 3 UT^^^riSbfc*3WMIC 

*fcfe*jR*«irflBfc&5. fetch. mmziEm~e£nfc 
3«&&JHilfc»£#**fc», 8S4fi«^YR, C 
B, LG, LM©^T©a^*fc»l/TW&r«OT?» 

©^TS*g4fcfflV^T«*Bll8tift*. 

[0042] st, *icKa««wfc"3ttT!aj!"r*. 

010 (A) Bffl^CHS^— FS^bjfc*)©"e»S. 
tUt>t» 0 l#AAi:l/t-£*.5ftfe& 

**as»*«H«S9 0 2©«fc5lC«*an*. L* 
U 010 (B) ©JMMBlil*?-* 9 0 3*»AA3ft 
fci^SSfltiffl*- PTtt*RlB*9 0 4©<i:5tcg^§ 

[0043] t «Hfttn*n 2 
ftx-^icMi/T, ^n^tiifi^Toiaasti, * 

fi«^*6#6nfc4fi«^ (YR. CB, LG, L 
M) fc^^TH, -?-OtfOYRl§0^fc±fflfiif 
(YR) ©»S$«t€fflStl, ^©@S©RGB3fi 
flHf*6#6nfc4fi«^ (YR, CB. LG, LM) 
CtPViTtt, "tOtfOCBfi^JWJfehOfe*? (Y 

r) ©*K-ae-rsfi^T (cb) ©HtK«wa*fTton 

*o c:©j;5fe®Wa, H4©^-Y5>ya>ho-9 
4 0 6 *> 6 © H A«fW»^ft t'SfOT LTff 5 Z t 
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[0 0 4 4] fetch, £0fi©RgTtoic¥©gi|5!±T 

S ftT "bx y 5?»T?©fi©3EflsttH i & 2ft i*. b*» 
U *^|ftfcKSHI;&aM«\ S5WH9 0 4©<fc'5 
Kltt*X y 5?»©«»Trtt— «©fi«aW«^»J X y 5?« 
fcfi**#*CSEfc****. TctiU 09 (A) CDS 

[0 0 4 5] ST, COJ;5le:Xy5?»&J(S*Mmc3^ 
f S^fcttXy^©#|fcfc±r?Ttt#^Xy5>«Tffe 

2 fi#nrfi*«wu 2x2 fe^ft-msfflssft 

HHW*^»fcx?3>«T©6©gttSffS 
*.SEiJ& Ml l©«££3;iiTRj1i£ft3o 
[0046] 01 lttB4©-7bU#X@SS4 0 5{Cffl 

a-r^o x*ia#M#RGB 100 iatA#sn, »* * 

I1 0 0 2S8T, Th'J^XHS&l 0 0 3T?4fi#* 
YR, CB, LG, LMtC^SlStlSo Jfcfc*FfltiBl 

0 0 4T?#4fitt?KSa«fi* : f eDJBPWBimkfc* 

sisnra^sns. a*, Thu^@Kioo3t 

*3MfcS 1 0 0 4 £— °D<D7~7)V 1 0 0 5 fCg^TL 
fi«#»2 X 2fi^©fiSW# ; &fl5^Dy5' 1 0 0 

[0047] ttm-%mm*mz\tmzM'<itxYz<D 

SWT, RGBTffWL&#*fc&f(lfcfc5. RGBTffh 
JW 5 Ictt 3 »ttx y z ©ftb Ofcrg b*im«t&ft 

ffl-rnaav*. 4 e-e©«awteftm-& 

S„ #616 I^;i*7KWt8ft«£fctt» 1 6 

KyhAATRGBfcfiSKyhffiAfcffttf. 196 40 
KA-f hTfRGB£&8tfy hSWJWfliftS. ft£> 
CO^rtSThU^Hftl 0 0 3T 4fiflTf*fcS*f 3 
J;Dfefi©^i*tM»feWK#S. ST, £©£5 lib 
T, 2X263PP©fi«fcA;&RGB«#i©«Jfc5*R 
GB^fe«ti^i!Sl 0 7Tfttt*3nS. CORgtt 
Witty 7 7—1 0 0 8fcA*Stt5. 01 2tt$fi8l/ 
T^3HS§ "X" ©HJDABCDfc-€-©MS£l£fCf 3 

*.ttH**flWMtr*BBT?A=»B = C»D=»l/4t 
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JHBtt^BiftD. #fc±tt#S6lfyh£S*ll/, ill 

ftniffi^. tttURSMafti o o 9iajio±5ft 

0»*6&S. fa**. ffiit«iS*g0SSl 0 0 9Tf 

», *s*fc»r£©^«iwsu*snT, hhwric 
ftbMi o o 2i?iD#sn, cntioTXiMT 

[0 0 4 8] ^©;i/-7 p t<toT*^©2X2feS : ?T 

¥^»ftfi3^ttA*fll#©fttHftf«. 
[0 0 4 9] ft*3> *^»«3JT©*5-S^Sg©6* 
5K«£BJ £>#>fci8^;fcfi©WSi£fT 5#&fc»A£ft-fe 
©SI^&/JnS<1- SJ;5lC#<fc». «-&{Cj;oTiaik 
flcfctt5 >*©1* tlfc# 5-M**R>8*&2n3 21 t* s 
$3. *Z1T, £©J;5ftif£fc«, HllfcttB«a 
nxuftv***, A*H#x-^ 10 0 1 i:HnJ!Eggl 0 0 

2 ©Mic**»«io*5-s3W»csaif ssswaai 

&fi«Sft«Kf«!liTf^3S;t5>^0«D*«* 

fc«*sn«i:i35«s*sn*«^*^v». £©<fc5ft 

XT?tt, WfPS^fiffilBSCIE L* a* b* 
fl£SPfl^©WS&S#§'£l»l<»;:, CT^-i^WK© 

wtfcS#-£#< u fi^ft-^ttta$.s/jNS<f sft 
t*© ± 5 temm*ff5 z. t~eM$mm tft3. 

[0 0 5 0] f fcteSHl ltAAifr-i'^RGB 
tt^SCIE L* a* b* ®m\zW&t&<, 3Efc, 
2 x 2ft#*«XUaHHsf?97n?* l o o 6©ffl* 

fee ie l* a* b* s^ttii. mmmfawcm 

gUftl 0 0 9T©«©g09re> »S«$fc©«lfci 
1-321i:fcJ:D, fi^tt «t 0 «W«*^©^^IEafc 

[0 0 5 1] **K^JT«4fi©6©Egaa^* 5 F* 

m^ts. z^ummMzmmmtfMM2n%m&&& 

*S 1 fiJU^ft fc*7ftftfl oTfcXy $?C6©^*^ 

[0 0 5 2] Sfc, *3*B»«^tt2X2©4eTai9IU 
TViSfc®, Sfi#I»J;D*>Jfctt»flftlBT?«!>fl«jR© 
j£j&*D^©n5>;*££5Cfc#&ifcft3. fftt) 

T, 4feTtt4^T^f 3fc©, «*.tfH6 (A) © 
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13 

m&ir^3^\tmi 8 (A) ©±5fc*2flfl*>SK8Flft 
*v»fc»**^ffl*flE©iMMaT*fc*IF*a*'i*. e 

&, * * icaKfc «fc 5 ft i tauwarew** mwtz 

EiT!JMi»*jWTOtB£fcS. Cot*, #4>X>.yi? 

fi©«aa^Tr*&»B:i&2JJfc&s&w&£0tt 
[0053] <m2mnm zvmmwvuRtm-vm 20 

£I£H3 E©JHMrai/tvi'9'f h 

SWUTUSo -f&fr - ^ HI 3fCjRS*lTV>3<fc3 
fc, 3^!il20 1t^«1 2 0 2fcJ;0A*-y^7^h 
^#?R/&^«^SnTfeD, *3I^SV»P#fcttffl*©E 

2 0 lSMHIIIttlfffltS. & 

1 2 0 1 1 bTti*n*n©*5-7-f 3 

LVi. W3filxfc4iMBT?©in?tt4jftft^'f7 p 

oflbe*T39«ffai/V». jami 2 0 sum*- 

©3teft»»t-*^S# , r5a.efi«fcfi&Sft3. IS. 
*, **R1 2 0 2lEESW*ttSi«PfcttT , bftV>. 

[0054] s&, sure- Fta»e- 
atg&s. ^et, d©fegs©avis^<-r§fc& 

fc, H4©lt«I?ST©-7h>J^XiIS&4 0 5 \Z®m-f& 

v h u a x cDflats-en^entaf * ± 3 k^e- h fcjs 

-Hfc*CTft&Sfi^Sfr5Efc**TM*5. £fc> 
013 fcttE*3nTV»fcV»]9*» «ft^*^ST?OM* 
*-fe>U-T3l)feU» ■^©IKCISCT^SI 2 

^XB*4 0 5©«ftftinW*c:t)WB s *UK En 
CAD, 3tS©3te*fc^UTll*:Sfi^SfT5Ct^ 
T^5o ft*. VhU^X«ft©*»*ICHbT»aSW 
(«AtfD6 5&» «W£U E©££©#£fi 
SEW^-PTaSIU Wtli8fi*2 7fift*jjU,, 
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4*£es*jRU Hfiwrrweu E©sfigu&fra«, 
jfetftafciaMucft* A3 kit h u #x©«£«aR 

[0 0 5 5] fcfc, E©*»0rat:K»i:jiji©*JB:$' 

•fcfiifiu > h h©«fcV># fcfc 
U E©^fcK*3^£JBV»scfcifcS©TW*a 
l/*»U a#©RGB7-r;i/^^Sft-5^ 
ilxW W fctfcKLTi^J 1 . 5f&©BJ3£)6i#Sn 

0. 6 7ffirc»tri:ifcfcD, wt*to»%an*. 
[0056] ($3 mmm) e © jumh: 3 ^si^-r 7 
©»tft«3R»*t"3v»T«wr*. 1 

«3n4fij^©8ire*3fc©WWHftiK*f 5 twss 

3(cr, g, Boaawf«fio2fl!fiaK»ffc«^tia» 

flf*H£TLTU*5. 014«#IW3©i#, 

7 ©a««^wffl^©^icft§ a 5 \zh 

fc«-a-©Siifeb<ttSit©»31£#tt©WTa&5. -fft 
t>%, ifiSfi7^fM 1 3 0 1 S4 7 0 nm*B 6 2 
0 nmffi, W&*fi7W JP* 1 3 0 2B4 0 0 nm 
^5 5 2 0 nmt 6 7 0 nn*5 7 0 0 nm*iS®, # 
&%&y<{)Vi?l 3 0 3tt4 0 0nm^&4 3 0nmt 
5 8 0 nm*5 7 0 0 nm^SiiT^S. 
[0 0 5 7] ft*. fi7-fMfflftt)DI:«igtlCfi 

*J6«©4^MM3'-f^Ot»© , bH«T?*S. 
[0 0 5 8] HI Btt#fi7^^©B«Tf»S. 01 

z\ttL<o&7j)V9%m^itL%®^m&c i e 

L» a* b* &gait?£^L.fc*>©T&5. 016 
(A) tta' b' ME»6^KI$k0J»M! 
«ft«UT*D. 016 (B) »L* a* *W^6afc 

**a*©**!S«wa«a*bTv»s. r©«-&ict> 

^©ffiT©'>ftV^^Wtltft«.o -Tftt)-fe> IBS 
$ ©« tSia#«W«©n«l4H 8 tH^© 

[0 0 5 9] 01 7tifi/t7>XSaft«bfcfi7^^ 
©»^#ttTfe§ 0 ^ 1 6 0 

1 13:4 9 0 nm*5 5 7 0 nm^aiS, ffeJSfi^^;!/ 
^1 6 0 2H4 0 0 nm*5 5 10 nmt6 3 0 nm^ 
5 7 0 0 nmffi. #fe*fe7^f 1 6 0 3 B4 0 
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0 nm*^4 3 0 nmt 5 8 0 nm*£> 7 0 0 nm^l 

tR®*C IE L* a* b' fift*«t:*«bfc , b©T? 

018 (A) IS a* b* MMfr 6 JLfc^ft**© 
»*fH!«£*£ji?LT*t>, 018 (B) &L* a* 

[0 0 6 0] Vifnfe, JI©«fc5fc&fi7^;H7©«3i 

#«K©0. 4 3~o. 5 7ffif©<S5H(CJa;5J;5fcUfc 

[0061] (3g4!H«ii) #*iw;t, 

-?-©»SiJbfc2^0®5i®^^tT^&= Jl©»& 

>x© fcnfc£ff&*HfeW*sn* c tsKmiufc**, 
7^-;^ 101 fcLTStSMWR©?^;^-?* ^5 

D$Efii®5 2 0 nm#>Sii37 0 0 nmj&tjfji, 7^;^ 
10 2 tbTl4Mffi»07-f ^T?*D«Eft»4 0 0 
nmft£i®5 8 0 nm#&fc 1 0 3 tUTtt 

Sfi3RTj&DifeSS!?J4 6 0 nm^S 6 5 0 nnuJSSji, 
7-fM104 £LTfcr?1£>#ft^7?ifcli&4 0 0 n 
m-4 9 0 nmtll6 1 Onm-7 0 0 nmilHO* 
©Sffiffl-rst, »10*»«fctt«UT»2 5»l38S 
3 AWT. 3Sfc»««££&7\ TOI«©4#«© 

5t. 3 n> H»ftaiw«frs t, hi ©*»j ic it 
a ttffi-rr * a*. <fc d < mm \z$mm 5 1 

Kjfcttjfil/T^S. £©<i;5&#i£fii4#ffl©:*; 
7-«^»fcttTift < , fit 3 ©jSS««T? A 6 tlft 3 #*J 
^-f 7©* 9-*^fc*f UT*>»IWC»*. 
[0 0 6 2] 

a. ^S!i$nfc«-fi^©@)ife l < tt£#r©#«ffi& 
*n*n*raMMt© 1/2 m^tc-rs c tn % 

T?©WffiWt&WOIftiB 3/2 K|B}±a-a:5 c tifircz 
£o Sfc, Httfc4fiiliPfc±D«*±*g&4£B«© 40 
fi©Bffl«H£-|-»*fiU aggfiffifirccfiSsSO/t 

*#*Sfc2©±3fcfi^©**«.kD'MIMi# 
[0 0 6 3] Sfc. #fi^T*©»«*!HB*ie*f* 

tWfPt**e:tTfiH*ft«dEf*fi3ls?©4hSWi» -T 

ft*>*B*©iB2{ft©a»«&«aWII2:S:Strai^ 50 



#BPP8-2 4 84 10 

16 

[0 0 6 4] Sfc, «asn5fi«^«HfcctD^5 
[HS©fl!¥ft0»l] 

[h i ] *shu©» i ®mnm\zm%&m®K<oft 

[0 2 ] #?PJ©fg 1 ©*«i*IIC* W-*fi«*»©fi7 

■^^©Bee^tm 

[0 3 ] #?§Bj3©fg 1 ©SaWffc$5W-*ajR*T?©lffH 

©t^g^tm 

[04] *»$©$ i ©jtdtfiic«»t««a^^«B 

[0 5] *^BJ©fj 1 ©££KMlC&»tSj|c&/^Jl'-T*© 

im 6 ] 45591©$ i ©ssafi«ic* w-««a^*^T?© 

[0 7 ] *%$© $ i ©^m fctmsftssffttidtt 
-rsfi^«©^bs*-r0o 

[0 8 ] *£ffl©£ i ©gffiflft&tfsXBWRWctt 
[0 9 ] #?PJ©Sg 1 ©#aiMfc*tt*3fc»iI«*fc» 

[010] *^Bj©^i©n»MT©aa0#sa*t 

iS»«^©«^SBZBJ1-50. 

[011] ^mm<D^i0mmmx'0mmmm^mm 
[012] 01 oT©s*«©@aesmBjTS0o 

[013] #f§BJ©!g 2 ©*«MTfe5S»/S®*ffl 
; E — F©«^a$©fFj££*T0. 

[014] *«i!8©»3©*i6«ifc*w-«fia*»T?© 
^#ttsfjBj-r50„ 

[015] *B»H©*3©3l*«fcfcttafi3»B©fi 
7^;i/^©iHgS^1-0. 
[016] *SH8©fi}3©^»Jfc*ttS^ft;i^T? 

©fi*^^^*f0 o 

[017] *58K©IB3©Si9li«lC*W-«fia*»Tf© 
»7t#tt&BSBJ|-rS0„ 

[018] ^wosaostatwic^wsJKaA^Tf 
©fi^sa&SjRtm. 
[^©«] 

10 1-gMfi7-^M, 1 0 2-#-fe^fe7W , ;l' 
^, 10 3-*fi*fi7-fM, 1 0 4--7"g>^«6 
7^fJ^, 3 0 4 3 0 5»«g,H, 3 0 
6-TFTif, 403-^77-f«yi'3>hD-7, 
4 0 4 0 6-^-f 5>^3>hn 

-5, 4 0 9-tI;'!*;k 
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(10) 
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[01] 



[02] 



[012] 



102 HS? 7 *** 

iCCB) 




3* ft 



104 v*>*fe*7<^;S> 
(LM) 



101 fe?*** 

J (CB) 




i r 



103 ft^-f fl>^ 
I LG) 



i r 

104 6^*** 
CLM) 



A 


B 


c 


D 


X 





[03] 
301 *?-7<** 



303 



IE t E 1 



1 1 1 1 1 



HI 



II 



305 

,304 £#*£~fc 



/ 

306 TFT » 



[04] 



J*02 



C PU 



401 



^403 



404 



YR 



405 



LG 



71 

406 



410 



407 



[05] 
^503 . 



409 



408 




-100 



O K 
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[07] 



ms] 



is 



K3 



03 



05- 



— i — , — , — , — , 

1/5 1/3 i/2 2/3 5y6 
(A) 



— j , , , , 

1/6 1/3 1/2 2/3 5*8 

(B) 



RGB fPJH 
v u . *— ir nr » 



0.5 



A i 



— i v — i — n 1 

1/6 1/3 1/2 2/3 5/6 



[09] 



[010] 



ioo r 



n 

(%) 




901 BU&x-f 



902 



a33 a43 as asz 



RGB 


RGB 


RGB 





903 Bftx-* 



RGB 


RGB 


RGB 


RGB 


RGB 


RGB 






RGB 


RGB 






RGB 









tA) 



YR 


CB 


YR 


CB 


LG 


LM 


LG 


LM 


YR 


CB 






LG 


LM 






904 KM* 


YR 


CB 


YR 


CB 


LG 


LM 






YR 


CB 






LG 









CB) 



[01 1] 



JPO! 



RGB ¥~9 



1005 
1002 V"" 



EE 



1009 



1003 



MRX 



!004 

Z 



re 



1007 



YR.CB 
LG,LM 



2X2 

tern* 

(RGB) 

— <r 

1006 



1008 




1201 



305 ftA 

306 T F T3g^ 

1202 



-111- 



(12) 



#Bi¥8-24 84 1 0 



[(HI 4] 



115] 



1303 



1302 fla&fe?*** 

1303 ? 
1302 




f30i m&m&y**? 



ft fi 



1302 Wfe&£7.f 

1301 &&m&-7<tA>* 




1303 ifcfe&fe?**.* 
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